Modulation of the endocrine transcriptional program by targeting histone modifiers of the H3K27me3 mark.
Posttranscriptional modifications of histones constitute an epigenetic mechanism that is closely linked to both gene silencing and activation events. Trimethylation of Histone3 at lysine 27 (H3K27me3) is a repressive mark that associates with developmental gene regulation during differentiation programs. In the developing pancreas, expression of the transcription factor Neurogenin3 in multipotent progenitors initiates endocrine differentiation that culminates in the generation of all pancreatic islet cell lineages, including insulin-producing beta cells. Previously, we showed that Neurogenin3 promoted the removal of H3K27me3 marks at target gene promoters in vitro, suggesting a functional connection between this factor and regulators of this chromatin mark. In the present study, we aimed to specifically evaluate whether targeting the activity of these histone modifiers can be used to modulate pancreatic endocrine differentiation. Our data show that chemical inhibition of the H3K27me3 demethylases Jmjd3/Utx blunts Neurogenin3-dependent gene activation in vitro. Conversely, inhibition of the H3K27me3 methyltransferase Ezh2 enhances both the transactivation ability of Neurogenin3 in cultured cells and the formation of insulin-producing cells during directed differentiation from pluripotent cells. These results can help improve current protocols aimed at generating insulin-producing cells for beta cell replacement therapy in diabetes.